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Case report
At midday, a 5-year-old boy was walking with his grand-
father over the sand dunes on a path through the fynbos 
(natural shrubland or heathland vegetation) in the Betty’s Bay area of 
the Western Cape Province, South Africa. He felt a sharp pain on the 
lateral side of the left foot. The boy and his grandfather thought that 
he had stepped onto a stick with big thorns, and he limped home. 
The local injury looked like a scratch mark. Shortly thereafter (within 
1 - 2 hours) he started vomiting and said that he felt tired. These 
symptoms continued for several hours. He appeared unwell and had 
difficulty in keeping his eyes open.
The family were scheduled to fly from Cape Town to Johannesburg 
at 17h00 on the same day. Before boarding, the boy had difficulty 
in walking and had to be carried on board. His eyes remained half 
closed throughout the flight, and it was reported that he had ‘slept’ 
during the journey. On arrival in Johannesburg, now 8 - 9 hours after 
the incident, he was immediately taken to a medical facility. He had 
difficulty in breathing and was resuscitated, intubated and ventilated. 
He had prominent fixed dilated pupils and his left foot was red and 
slightly swollen (Fig. 1).
A cranial computed tomography scan of the brain was normal. 
Standard routine laboratory blood tests (Table 1) as well as 
serum and urine toxicology screens were done. A high level of 
benzodiazepines (>200 ng/mL) was detected in the serum and in 
the urine. The presence of benzodiazepines led medical personnel 
to consider the possibility of a benzodiazepine overdose. The patient 
was subsequently transferred to a paediatric intensive care unit 
where flumazenil, the antidote for benzodiazepine overdose, was 
administered. Six hours after administration there was no response 
to the flumazenil. It was then assumed that the high benzodiazepine 
level was probably due to the midazolam given prior to intubation, 
and therefore not responsible for the clinical picture.
Lumbar puncture was performed, and the results were found to 
be normal. A full blood count showed the presence of a neutrophil 
leucocytosis. Liver functions were normal. The pupils were still 
severely dilated 24 hours after the incident, and an ophthalmologist 
was therefore consulted. A magnetic resonance imaging scan of 
the brain and brainstem was normal. A Cape cobra bite was then 
considered a possible cause of the toxicity, based on a possible 
snakebite mark on the foot and the accompanying flaccid paralysis. 
The Cape cobra (Naja nivea) has neurotoxic venom that can cause 
severe, descending flaccid paralysis due to postsynaptic somatic nerve 
block.[1] Eight vials (8 × 10 mL) of Polyvalent Snakebite Antiserum 
(South African Vaccine Producers) were administered. However, the 
patient did not respond to the antivenom, and the Tygerberg Poison 
Information Centre (TPIC) was consulted with regard to the unusual 
clinical presentation.
A diagnosis of berg adder bite was made by the TPIC based on 
the following:
• The ‘scratch mark’ and the swelling of the foot, which were 
considered to be the result of a snakebite[2-4]
• Ptosis[2-7]
• Marked fixed dilated pupils[2,4,5-7]
• Flaccid paralysis with respiratory failure[1,4,9]
• Negative response to the Polyvalent Snakebite Antiserum, which is 
not effective in berg adder envenomation[1]
• The geographical area in which the incident took place. Over a 
12-year period, four of the 14 cases of berg adder envenomation 
dealt with by the TPIC have been from the Betty’s Bay region.[8,9]
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Fig. 1. The left foot, red and slightly swollen (photo: R Grantham).
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• The lack of response to flumazenil[10]
• The development of hyponatraemia has been described as a 
complication of berg adder bite, and confirmed the diagnosis.[9]
On the recommendation of the TPIC, management was supportive 
and the hyponatraemia was corrected with normal saline. The patient 
responded well and was extubated 5 days after the incident.
Fig. 2 compares the pupils 3 weeks after the incident with the 
pupils 6 months after the incident. The dilated pupils were still 
present 6 months after the incident, and the ophthalmologist 
prescribed pilocarpine. The senses of taste and smell could not be 
assessed in this patient during hospitalisation. Loss of sense of taste 
and smell are usually prominent features of berg adder bite. [1,7,9] 
However, when specifically asked, the parents reported that after 
the incident the boy had said on numerous occasions that his 
favourite food ‘did not taste right’. About a month after the incident, 
he said that ‘it tastes like it used to’. Fig. 3 shows that the pupils were 
still dilated after 1 year.
Discussion
The berg adder (Bitis atropos) is a relatively small snake (one of the 
dwarf/minor adders), with an average adult length of 30 - 40 cm. 
It is greyish to dark brown with a white dorsolateral line on both 
sides of the body, with a series of sub-triangular pale-edged markings 
above the line (Fig. 4).[8]
The berg adder is known to be aggressive, and will strike 
without undue provocation. Its preferred habitat is montane 
grassland up to a level of 3 000 m, as well as coastal fynbos. [2,8] 
Berg adder envenomation causes a unique syndrome of cytotoxic 
and neurotoxic symptoms and signs.[1,2] Local effects include 
initial pain in the region of the bite mark and swelling.[4,6,7] 
Systemic effects include paraesthesiae of the tongue and lips, 
ophthalmoplegia characterised by visual disturbances, ptosis, fixed 
dilated pupils and loss of eye movements and accommodation, 
as well as loss of the sense of smell (anosmia) and taste. The 
dilated pupils and loss of the sense of smell and taste may take 
weeks to months to resolve. Late-onset respiratory failure is a 
complication 6 - 36 hours after the bite, often at a stage when it is 
not anticipated or expected.[1,4-7] Hyponatraemia, which may lead 
to convulsions, often develops 2 - 3 days after the bite and should 
not be interpreted as a syndrome of inappropriate antidiuretic 
hormone secretion (SIADH).[11] Hyponatraemia is probably the 
result of a natriuretic peptide in the venom that induces renal 
Table 1. Urea and electrolyte results while the patient was being ventilated
Urea and electrolytes Day 1, 20h45 Day 2, 10h30 Day 3, 05h33 Day 4, 11h46 Day 5, 10h30 Normal range 
Sodium (mmol/L) 141 136 130 132 132 136 - 145 
Potassium (mmol/L) 3.8 4.1 4.3 4 4.5 3.4 - 4.7
Chloride (mmol/L) 104 101  - 97 95 98 - 107
CO2 (mmol/L) 21 22  - 20 29 21 - 29
Anion gap (mmol/L) 20  -  -  -  - 8 - 20
Urea (mmol/L) 6.8 3.6 4.1 5.4 5 1.8 - 6.4
Creatinine (µmol/L) 28 26 23 22 22 <43 
Calcium (mmol/L) 2.49  -  - 2.31  - 2.2 - 2.7
Albumin (g/L) 46  - 36 36  - 35 - 54
Magnesium (mmol/L) 0.95  - 0.82  -  - 0.70 - 0.95
Phosphate (mmol/L) 1.86  - 0.99 1.33  - 1.03 - 1.87
Procalcitonin (ng/mL)  - <0.5 95.32 58.03 30.87 >10 severe infection 
Fig. 3. The pupils 1 year after the incident (photo: R Grantham).
Fig. 2. The pupils 3 weeks after the incident (left) compared with the pupils 
6 months after the incident (right) (photo: R Grantham).
Fig. 4. Berg adder (Bitis atropos) from the Western Cape (photo: J Marais).
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sodium loss. It has been shown by Van Zyl et al.[12] that berg adder 
venom contains at least two phospholipase A2 enzymes, suggesting 
that the toxic effects are not due to a single component but to the 
activities of various components.
There is no antivenom for berg adder bite.[1,7] Management 
is symptomatic and supportive, with specific attention given to 
respiratory function and correction of plasma sodium levels. 
The sodium level should be recorded at regular intervals and 
hyponatraemia treated with normal saline. Fluids should not be 
restricted, and ophthalmological consultation is recommended.[1]
Conclusion
This case highlights the importance of contacting a poison 
information helpline timeously, especially in cases where the reason 
for the presenting symptoms and signs is unknown. This case 
illustrates that various ineffective and costly treatment modalities 
could have been avoided with simple symptomatic and supportive 
care. Berg adder envenomation is uncommon and therefore not 
usually considered in the differential diagnosis of snakebite or any 
other unexplained symptoms and signs. Berg adder envenomation 
may cause life-threatening toxic effects such as respiratory failure 
and hyponatraemia, and it is therefore recommended that it be 
considered in the differential diagnosis of patients presenting with 
both cytotoxic and neurotoxic symptoms.
The Poison Information Helpline number is 0861 555 777.
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